Regulation of 3-hydroxy-3-methylglutaryl coenzyme A reductase by oxysterol by-products of cholesterol biosynthesis. Possible mediators of low density lipoprotein action.
Regulation of 3-hydroxy-3-methylglutaryl coenzyme A reductase (EC 1.1.1.34, reductase) activity was studied in cultured rat intestinal epithelial cells using 3-beta-[2-(diethylamino)ethoxy]androst-5-en-17-one ( U18666A ), an inhibitor of 2,3- oxidosqualene cyclase (EC 5.4.99.7, cyclase) that causes cellular accumulation of squalene 2,3:22,23-dioxide ( Sexton , R. C., Panini , S.R., Azran , F., and Rudney , H. (1983) Biochemistry 22, 5687-5692). Treatment of cells with U18666A (5-50 ng/ml) caused a progressive inhibition of reductase activity. Further increases in the level of the drug paradoxically lessened the inhibition such that at a level of 1 microgram/ml, no inhibition of enzyme activity was observed. Cellular metabolism of squalene 2,3:22,23-dioxide to compounds with the chromatographic properties of polar sterols led to an inhibition of reductase activity that could be prevented by U18666A (1 microgram/ml). The drug was unable to prevent the inhibition of enzyme activity by 25-hydroxycholesterol or mevalonolactone, but totally abolished the inhibitory action of low density lipoproteins. Pretreatment with U18666A did not affect the ability of cells to degrade either the apoprotein or the cholesteryl ester component of low density lipoproteins. These results suggest that oxysterols derived from squalene 2,3:22,23-dioxide may act as physiological regulators of reductase and raise the possibility that the suppressive action of low density lipoproteins on reductase may be partially or wholly mediated by such endogenous oxysterols generated through incomplete inhibition of the cyclase.